Pancreatic polypeptide and neuropeptide Y share 50% amino acid homology (18 out of 36 residues), suggesting that they may have common ancestral origins. cDNA clones complementary to human mRNAs encoding pancreatic polypeptide and neuropeptide Y were used to detect specific human genomic DNA sequences in human-mouse somatic cell hybrid lines. The pancreatic polypeptide gene (PPY) segregated with human chromosome 17, while the neuropeptide Y gene (NPY) segregated with human chromosome 7. Examination of cell hybrids with chromosomal rearrangements assigned PPY to the pll.1-qter region and NPY to the pter-q22 region of their respective chromosomes.
Introduction
Pancreatic polypeptide and neuropeptide Y are two members of a family of peptide hormones that exhibit considerable structural homology. Pancreatic polypeptide was isolated initially as a by-product of insulin purification from the pancreas (1, 2), but as with many other gastrointestinal peptides, pancreatic polypeptide-like immunoreactivity was also localized to mammalian central nervous system tissues by histochemical techniques (3). Tatemoto and Mutt (4) isolated pancreatic polypeptide-like peptides from porcine gut and brain and named them peptides YY, since they had tyrosine residues at both aminoand carboxyl-terminal ends. Amino acid sequence analysis of peptide YY from the brain revealed it to be slightly different from gut peptide YY, thus it was renamed neuropeptide Y (5).
Recently we and others isolated cDNA clones encoding pancreatic polypeptide from human pancreatic endocrine tumors (6) (7) (8) and neuropeptide Y from a pheochromocytoma (9) . The nucleotide sequences indicated that the human pancreatic polypeptide and neuropeptide Y precursors consist of 95 and 97 amino acids, respectively. The amino acids of both hormones were arranged into three regions as shown in Fig. 1 A: putative leader sequences of 29 amino acids for pancreatic polypeptide and 28 amino acids for neuropeptide Y, biologically active peptide regions of 36 amino acids for both peptides, followed by a common Gly-Lys-Arg linking complex and carboxyl-terminal extensions of 27 and 30 amino acids, respectively. The structural similarities between the two peptides were most conspicuous in the biologically active peptide core region, with 50% amino acid homology and 68% homology in the nucleotide sequence as shown in Fig. 1 B. Because of this marked structural similarity, we hypothesized that pancreatic polypeptide and neuropeptide Y may originate from a common ancestral gene. To explore the possibility of a chromosomal linkage between the genes encoding the two peptides we used human-mouse somatic cell hybrids to ascertain their chromosomal assignments.
Methods
In order to distinguish between human and mouse genes, genomic DNA was isolated from human leukocytes or mouse liver and digested with the restriction endonuclease Pst I. Restriction fragments were separated by electrophoresis on 0.7% agarose gels and transferred to nitrocellulose filters by the method of Southern (10). Hybridization was carried out with 32P-labeled pancreatic polypeptide or neuropeptide Y cDNA probes, (Fig. 1 B) segregated concordantly with markers for human chromosome 17 (Table I) (Table I) , the PPY gene appears to be localized to the region 17p 1 ll-qter.
In contrast to pancreatic polypeptide the human genomic fiagments hybridizing with the neuropeptide Y probe segregated concordantly with human chromosome 7 (TableI). DNA from the hybridline JSR-29, carrying a 7/9 translocation chromosome containing 7pter-q22 (13) and one 10-min wash with 0.1 X SSC. Filters were monitored with a hand held counter throughout the washing procedure. X-ray film (XAR-5; Eastman Kodak Co., Rochester, NY) was exposed to the dry filters for 1-5 d. to different chromosomes by translocation events. For example, human growth hormone and somatomammotropin, which share a high degree of homology, are encoded by genes which have been localized to a cluster on chromosome 17 (16-18) . On the other hand, the gene encoding prolactin, which also appears to have originated from the same ancestral gene as human growth hormone, has become separated to a site on chromosome 6(19). After duplication, members of a gene family often diverge with respect to structural and regulatory characteristics. In the biologically active core region the structural homology between pancreatic polypeptide and neuropeptide Y is limited to 18 of 36 amino acid residues. In addition, these genes have diverged with respect to tissue specificity of expression, with PPYexpressed in the pancreatic cells, and NPY expressed in the central nervous system. The physiological actions of the two peptides may also be quite different. The third member of this family, peptide YY, appears to be more closely related to neuropeptide Y, since the porcine peptides share 24 out of 36 amino acid residues (20, 21) . It will be of great interest to determine whether the gene encoding pancreatic peptide Y is linked to PPY or to NPY.
